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Description 

BACKGROUND TECHNOLOGY 

[0001] The present invention relates to an injection de- 
vice of the type that receives a syringe, extends it, dis- 
charges its contents and then retracts it automatically. 
Devices of this general description are shown in WO 
95/35 1 26 and EP-A-0 5 1 6 473 and tend to employ a drive 
spring and some form of release mechanism that releas- 
es the syringe from the influence of the drive spring once 
its contents are supposed to have been discharged, to 
allow it to be retracted by a return spring. 
[0002] Often, such injection devices are required to 
work with sealed hypodermic syringes which typically 
have a hermetically sealed cover or "boot" that covers 
the hypodermic needle and maintains the sterility of the 
syringe contents. Naturally, it is necessary to maintain 
the sterility of the syringe contents up to the point of ad- 
ministration, which means that for devices that are de- 
signed to be disposable, the boot must be removed with 
the syringe inside the injection device. 
[0003] Typically, the action required to remove the boot 
from the syringe entails either pulling the boot away from 
the syringe or twisting the boot and pulling it away from 
the syringe. If a filled syringe has been around for quite 
a while before it is used, it is often difficult to remove the 
boot from the syringe; a substantial force of in excess of 
20N is often required. 

[0004] If the injection devices are used by patients hav- 
ing rheumatoid arthritis or elderly or weak patients, it is 
difficult for the patient to remove the boot from the syringe 
prior to its use. In addition, the boots are small and fiddly 
to grip for all users but particularly for users who have 
poor flexibility in their joints or limited manual dexterity. 
Since the boot of the syringe may be positioned inside 
the housing, there may also be limited access to the boot. 
[0005] US patent no. 5,957,897 discloses a hollow 
needle applicator for cartridged drugs with a provision 
for automatic needle retraction after cartridge contents 
expression. The preamble of claim 1 is based on this 
document. US patent no. 6,447,480 discloses an injec- 
tion device where the protective cap has a complemen- 
tary profile with an intermediate section in the form of a 
cam. 

SUMMARY OF THE INVENTION 

[0006] The injection devices of the present invention 
are designed to deal with these problems. 
[0007] An injection device according to the present in- 
vention comprises: 

a housing adapted to receive a syringe having a dis- 
charge nozzle and a boot that covers its discharge 
nozzle, the housing defining a first axis and having 
first and second ends, wherein the discharge nozzle 
is capable of extending from the first end of the hous- 
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ing through an exit aperture, the housing further hav- 
ing a camming surface at its first end; and 
a housing closure member having a camming sur- 
face for communicating with the camming surface 

5 on the housing so that rotation of the housing closure 
member about the axis causes the housing closure 
member to move axially away from the housing; 
the housing closure member further comprising 
means for connecting to the boot of the syringe so 

10 that removal of the housing closure member from 
the housing causes removal of the boot from the sy- 
ringe. 

[0008] The camming surfaces on the housing and 
is housing closure means may comprise corresponding 
curved surfaces. 

[0009] The housing closure member may further com- 
prise an external grip feature with which a user can grip 
the housing closure member. 

20 [0010] One of the housing closure member and the 
housing may further comprise a ridge with which a cor- 
responding indentation on the other of the housing clo- 
sure member and the housing can communicate in order 
to retain the housing closure member on the housing. 

25 [0011] The means for connecting may comprise a 
pressed grip washer with a profiled internal diameter. In 
use, the boot would be inserted into the centre of the grip 
washer, and the profiled internal diameter would deform 
slightly to surround the boot. In particular, the grip washer 

so may be bent into a frustroconical shape. However, as the 
cap is removed, the grip washer would dig into the boot 
and prevent it from being removed from the cap. 
[0012] The internal diameter of the grip washer may 
be castellated. Alternatively, the grip washer may com- 

35 prise an internally toothed star washer or shakeproof 
washer. 

[0013] The means for connecting may be formed from 
metal. 

[0014] The means for connecting may be held in an 

40 indentation moulded into the housing closure means. 
[0015] The means for connecting may be housed in a 
central boss moulded into the inside of the housing clo- 
sure means. The means for connecting may be held in 
place in the housing closure means by an indentation 

45 moulded in to the central boss. 

[001 6] Alternatively, the means for connecting may be 
moulded from the same material as the housing closure 
means, as part of a central boss moulded into the inside 
of the housing closure means. 

so [0017] The means for connecting may comprise a cen- 
tral boss having a hollow end, whereina lip of the hollow 
end is bevelled on its leading edge but not on its trailing 
edge. In use, the boot would ride over the bevelled edge 
as it was inserted into the housing closure means. How- 

55 ever, as the housing closure means is removed, the trail- 
ing edge would dig into the boot and prevent it from being 
removed from the housing closure means. 
[0018] The housing closure means may further com- 
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prise a support surface for supporting an end of a boot 
of a syringe. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The invention will now be described by way of 
example with reference to the accompanying drawings, 
in which: 

Figure 1 shows a perspective view of an injection 
device according to the present invention with the 
housing closure member removed and the needle in 
an extended position; 

Figure 2 shows a plan view of the injection device of 
figure 1 ; 

Figure 3 shows a side view of the injection device of 
figure 1 ; 

Figure 4 shows a perspective view of the injection 
device of figures 1 to 3, with the housing closure 
member in place; 

Figure 5 shows a plan view of the injection device of 
figure 4; 

Figure 6 shows a perspective view of a castellated 
grip washer for use in an injection device according 
to an embodiment of the present invention; 

Figure 7 shows a housing closure member for use 
in an injection device according to an embodiment 
of the present invention; 

Figure 8 shows the cap of figure 7 when engaged 
with a syringe boot of a syringe used with an injection 
device according to an embodiment of the present 
invention; and 

Figure 9 shows a cross-sectional view of part of an 
injection device according to an embodiment of the 
present invention. 

DETAILED DESCRIPTION 

[0020] Figures 1 to 5 and 9 show an injection device 
110 according to a first embodiment of the present in- 
vention. The injection device has an injection device 
housing 112. 

[0021] The housing 112 contains a hypodermic sy- 
ringe 1 14 of conventional type, including a syringe body 
1 1 6 defining a reservoir and terminating at one end in a 
hypodermic needle 1 18. The syringe 1 14 has a hermet- 
ically sealed cover or "boot" that covers the hypodermic 
needle 1 18 and maintains the sterility of the syringe con- 
tents. The boot is generally formed of a soft rubber of 
plastics material. Whilst the syringe illustrated is of hy- 


podermic type, this need not necessarily be so. Trans- 
cutaneous or ballistic dermal and subcutaneous syringes 
may also be used with the injection device of the present 
invention. 

5 [0022] The injection device is further provided with a 
cap 130. As is best seen from figures 1 to 3 and 7, the 
cap is retained on the housing 1 1 2 by a ridge 1 1 3 on the 
housing 112, and a corresponding indentation 131 on 
the inside of the cap 130. 

10 [0023] Close to the end of the housing 1 1 2 from which 
the hypodermic needle can extend, there is provided a 
curved camming surface 1 50 which corresponds with an- 
other curved camming surface 152 on the cap 130. 
[0024] As can be seen from figures 7 and 8, the interior 

is of the cap 1 30 is provided with a castellated grip washer 
160. This grip washer 160 is shown in figure 6. The grip 
washer 160 is held in place in the cap 130 by a corre- 
sponding indentation 162 which is moulded into the in- 
terior of the cap 130. 

20 [0025] The exterior of the cap 1 30 is provided with a 
pair of grip surfaces 1 70. These grip surfaces 1 70 provide 
a surface through which the user can grip the cap 130. 
[0026] As can be seen from figure 9, the interior of the 
cap 130 may be provided with a support surface 180 

25 which supports the end of the boot 1 20. 

[0027] During manufacture of the injection device 110, 
the syringe 1 14 and boot 120 are inserted into the hous- 
ing as a single piece. The cap is placed onto the housing 
such that the boot 120 is forced into the centre of the 

so castellated washer 1 60 and the ridge 1 1 3 on the housing 
engages with the indentation 131 in the cap 130. In ad- 
dition the two camming surfaces 150, are aligned. By 
forcing the boot 120 into the castellated washer 160, the 
castellations deform so that the washer takes up a slightly 

35 frustroconical shape. The metal from which the washer 
160 is formed cuts into the softer plastics or rubber ma- 
terial from which the boot 120 is formed. Consequently 
a very firm grip is produced on the boot 120. 
[0028] When the injection device 110 is to be used, 

40 the user holds the housing with one hand, and grips the 
cap 1 30 with the other hand using the grip surfaces 1 70. 
The user then rotates the cap 130. In rotating the cap 
130, the two camming surfaces 150, 152 move over each 
other, and the cap 130 is moved axially away from the 

45 housing 112. This rotational and axial movement also 
twists and pulls the boot 120 off the syringe 114. The 
boot 1 20 is held stationary within the cap 1 30 by the cas- 
tellated washer 160 because the force required to twist 
the boot 120 and remove it from the syringe 1 14 is sig- 

50 nificantly less than that required to pull the boot 120 out 
of the centre of the castellated washer 160. The support 
surface 180 helps to prevent the boot 120 from being 
pulled away from the syringe 1 14 at an angle, by main- 
taining the axial alignment of the boot 120 within the cap 

55 130. 

[0029] The present invention provides a simple and 
effective way of solving the problems of the prior art de- 
vices. Since no modifications need to be made to the 
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syringe or boot, a standard syringe can be used, and 
manufacturing costs can be reduced. Furthermore, the 
tolerances with which the syringe and boot are positioned 
within the housing are not critical since once the boot has 
been inserted into the castellated washer, it cannot be 
removed. It does not matter how much of the boot ex- 
tends through the washer, provided that the washer grips 
the boot sufficiently. Since the insertion depth and exact 
size of the syringe and boot can be subject to variation, 
this is a significant advantage. 

[0030] In addition, the number of operational steps re- 
quired to use the device is minimised since it is not nec- 
essary to perform two separate steps to remove the cap 
and the boot. 


Claims 

1. An injection device (110) comprising: 

a housing (112) adapted to receive a syringe 
(114) having a discharge nozzle (118) and a 
hoot (120) that covers its discharge nozzle, the 
housing defining a first axis and having first and 
second ends, wherein the discharge nozzle is 
capable of extending from the first end of the 
housing through an exist aperture, the housing 
further having a camming surface (150) at its 
first end; and characterised by: 

a housing closure member (130) having a 
camming surface (152) for communicating 
with the camming surface on the housing 
so that rotation of the housing closure mem- 
ber about the axis causes the housing clo- 
sure member to move axially away from the 
housing, wherein the housing closure mem- 
ber further comprises means (1 60) for con- 
necting to the boot of the syringe so that 
removal of the housing closure member 
from the housing causes removal of the boot 
from the syringe. 

2. An injection device according to claim 1 wherein the 
camming surfaces on the housing and housing clo- 
sure means comprise corresponding curved surfac- 
es. 

3. An injection device according to claim 1 or claim 2 
further comprising an external grip feature (1 70) with 
which a user can grip the housing closure member. 

4. An injection device according to any preceding claim, 
wherein one of the housing closure member and the 
housing further comprise a ridge (113) with which a 
corresponding indentation (131) on the other of the 
housing closure member and the housing can com- 
municate in order to retain the housing closure mem- 


ber on the housing. 

5. An injection device according to any preceding claim 
wherein the means Ibr connecting comprises a 

5 pressed grip washer (160) with a profiled internal 
diameter. 

6. An injection device according to claim 5 wherein the 
internal diameter of the grip washer is castellated. 

10 

7. An injection device according to claim 5, wherein the 
grip washer comprises an internally toothed star 
washer or shakeproof washer. 

is 8. An injection device according to any of claims 5 to 
7, wherein, upon connecting the hoot of the syringe 
to the housing closure member, the grip washer is 
bent into a frustroconical shape. 

20 9. An injection device according to any preceding claim, 
wherein the means for connecting is formed from 
metal. 

10. An injection device according to any preceding claim 
25 wherein the means for connecting is held in an in- 
dentation moulded into the housing closure means. 

1 1 . An injection device according to any preceding claim 
wherein the means for connecting is housed in a 

30 central boss moulded into the inside of the housing 
closure means. 

12. An injection device according to claim 11, in which 
the means for connecting is held in place in the hous- 

35 ing closure means by an indentation (1 62) moulded 
into the central boss. 

13. An injection device according to any of claim 1 to 4, 
wherein the means for connecting is moulded from 

40 the same material as the housing closure means, as 
part of a central boss moulded into the inside of the 
housing closure means. 

14. An injection device according to claim 13, wherein 
45 the means for connecting comprises a central boss 

having a hollow end, wherein a lip of the hollow end 
is bevelled on its leading edge but not on its trailing 
edge. 

so 15. An injection device according to any preceding claim, 
further comprising a support surface (180) for sup- 
porting an end of a boot for a syringe. 


55 Patentanspruche 

1. Eine Injektionsvorrichtung (1 10), aufweisend: 
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ein Gehause (1 12) welches ausgestaltet ist, ei- 
ne Spritze (114) aufzunehmen mit einer Aus- 
lassduse (118) und einer Schutzmanschette 
(1 20), welche deren Auslassduse umgibt, wobei 
das Gehause eine erste Achse definiert und er- 
ste und zweite Enden aufweist, wobei die Aus- 
lassduse in der Lage ist, sich von dem ersten 
Ende des Gehauses durch eine Ausgangsoff- 
nung hindurch zu erstrecken, wobei das Gehau- 
se weiterhin aufweist eine Anlageflache (150) 
an seinem ersten Ende; und gekennzeichnet 
durch: 

ein Gehauseverschlussmittel (130) mit ei- 
ner Anlageoberflache (1 52) zum Kommuni- 
zieren mit der Anlageoberflache auf dem 
Gehause, so dass eine Rotation des Ge- 
hauseverschlussmittels urn die Achse be- 
wirkt, dass sich das Gehausever- 
schlussmittel axial wegbewegt von dem Ge- 
hause, wobei das Gehauseverschlussmit- 
tel weiterhin Gehauseverschlussmittel 
(160) zur Herstellung einer Verbindung mit 
der Schutzmanschette der Spritze aufweist, 
so dass das Entfernen des Gehausever- 
schlussmittels von dem Gehause ein Ent- 
fernen der Schutzmanschette von der Sprit- 
ze bewirkt. 

2. Eine Injektionsvorrichtung gemaft Anspruch 1, wo- 
bei die Anlageoberflachen auf dem Gehause und 
das Gehauseverschlussmittel korrespondierende 
gekrummte Oberflachen aufweisen. 

3. Eine Injektionsvorrichtung gemaR Anspruch 1 oder 
Anspruch 2, weiterhin aufweisend eine externe Grei- 
feinrichtung (170), mit welcher eine Bedienperson 
das Gehauseverschlussmittel greifen kann. 

4. Eine Injektionsvorrichtung gemaR einem der vorher- 
gehenden Anspruche, wobei entweder das Gehau- 
severschlussmittel oder das Gehause weiterhin auf- 
weist eine Erhbhung (113), mit welcher eine korre- 
spondierende Einkerbung (131) auf jeweils dem Ge- 
hauseverschlussmittel oder dem Gehause kommu- 
nizieren kann, urn das Gehauseverschlussmittel auf 
dem Gehause zu halten. 

5. Eine Injektionsvorrichtung gemaft einem der vorher- 
gehenden Anspruche, wobei das Mittel zum Verbin- 
den eine gepresste Greifscheibe (160) mit einem 
profilierten inneren Durchmesser aufweist. 


bei die Greifscheibe eine innere gezahnte Stern- 
scheibe oder eine ruttelfeste Scheibe aufweist. 

8. Eine Injektionsvorrichtung gemaft einem der An- 
5 spruche 5 bis 7, wobei beim Verbinden der Schutz- 
manschette der Spritze mit dem Gehausever- 
schlussmittel die Greifscheibe in eine kegelstumpf- 
formige Form gebogen wird. 

10 9. Eine Injektionsvorrichtung gemaft einem der vorher- 
gehenden Anspruche, wobei das Mittel zum Verbin- 
den aus Metall gebildet ist. 

10. Eine Injektionsvorrichtung gemaft einem der vorher- 
15 gehenden Anspruche, wobei das Mittel zum Verbin- 
den in einer Einkerbung gehalten wird, welche in das 
Gehauseverschlussmittel eingeformt ist. 

11. Eine Injektionsvorrichtung gemali einem der vorher- 
20 gehenden Anspruche, wobei das Mittel zum Verbin- 
den gelagert ist in einem zentralen Wulst, welcher 
eingeformt ist in die Innenseite des Gehausever- 
schlussmittels. 

25 1 2. Eine Injektionsvorrichtung gemaB Anspruch 1 1 , wo- 
bei das Mittel zum Verbinden an Ort und Stelle in 
dem Gehauseverschlussmittel gehalten wird durch 
eine Einkerbung (162), welche in den zentralen 
Wulst eingeformt ist. 

13. Eine Injektionsvorrichtung gemaft einem der An- 
spruche 1 bis 4, wobei das Mittel zum Verbinden aus 
demselben Material geformt wird wie das Gehause- 
verschlussmittel, als Teil eines zentralen Wulstes, 

35 welcher in die Innenseite des Gehausever- 
schlussmittels eingeformt ist. 

1 4. Eine Injektionsvorrichtung gemaft Anspruch 1 3, wo- 
bei das das Mittel zum Verbinden einen zentralen 

io Wulst aufweist, welcher ein hohles Ende aufweist, 
wobei eine Lippe des hohlen Endes abgeschragt ist 
auf ihrer Fuhrungskante aber nicht auf ihrer Hinter- 
kante. 

45 1 5. Eine Injektionsvorrichtung gemaft einem der vorher- 
gehenden Anspruche, weiterhin aufweisend eine 
Unterstutzungsoberflache (180) zum Unterstutzen 
eines Endes einer Schutzmanschette fur eine Sprit- 


Revendications 


6. Eine Injektionsvorrichtung gemaft Anspruch 5, wo- 1. Dispositif d'injection (110) comprenant : 
bei der innere Durchmesser der Greifscheibe zin- 55 

nenartig ausgebildet ist. unlogement (1 12)adapte pourrecevoirunese- 

ringue (1 14) ayant une buse dedecharge (118) 

7. Eine Injektionsvomichtung gemaft Anspruch 5, wo- et une tetine (120) qui recouvre sa buse de de- 
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charge, le logement definissant un premier axe 
et ayant des premiere et deuxieme extremites, 
dans lequel la buse de decharge est capable de 
s'etendre a partir de la premiere extremite du 
logement par I'intermediaire d'une ouverture de 5 
sortie, le logement ayant en outre une surface 
de verrouillage (1 50) a sa premiere extremite ; et 

caracterise par : 

10 

un element de fermeture de logement (130) 
ayant une surface de verrouillage (152) pour 
communiquer avec la surface de verrouillage 
sur le logement de facon que la rotation de I'ele- 
ment de fermeture de logement autour de I'axe 15 
provoque le deplacement de I'element de fer- 
meture de logement axialement en s'eloignant 
du logement, dans lequel I'element de fermeture 
de logement comprend en outre des moyens 
(1 60) pour se connecter a la tetine de la seringue 20 
de facon que le retrait de I'element de fermeture 
de logement a partir du logement provoque le 
retrait de la tetine a partir de la seringue. 

2. Dispositif d'injection selon la revendication 1, dans 25 
lequel les surfaces de verrouillage sur le logement 

et les moyens de fermeture de logement compren- 
nent des surfaces incurvees correspondantes. 

3. Dispositif d'injection selon la revendication 1 ou la 30 
revendication 2, comprenant en outre une fonction 

de poignee externe (1 70) avec laquelle un utilisateur 
peut saisir I'element de fermeture de logement. 


vendications 5 a 7, dans lequel, lors de la connexion 
de la tetine de la seringue a I'element de fermeture 
de logement, la rondelle de poignee est incurvee en 
une forme tronconique. 

9. Dispositif d'injection selon I'une quelconque des re- 
vendications precedentes, dans lequel les moyens 
de connexion sont formes de metal. 

10. Dispositif d'injection selon I'une quelconque des re- 
vendications precedentes, dans lequel les moyens 
de connexion sont maintenus dans une echancrure 
moulee a I'interieur des moyens de fermeture de lo- 
gement. 

11. Dispositif d'injection selon I'une quelconque des re- 
vendications precedentes, dans lequel les moyens 
de connexion sont loges dans un bossage central 
moule a I'interieur des moyens de fermeture de lo- 
gement. 

1 2. Dispositif d'injection selon la revendication 1 1 , dans 
lequel les moyens de connexion sont maintenus en 
place dans les moyens de fermeture de logement 
par une echancrure (1 62) moulee a I'interieurdu bos- 
sage central. 

13. Dispositif d'injection selon I'une quelconque des re- 
vendications 1 a 4, dans lequel les moyens de con- 
nexion sont moules en le meme materiau que les 
moyens de fermeture de logement, sous la forme 
d'une partie d'un bossage central moule a I'interieur 
des moyens de fermeture de logement. 


4. Dispositif d'injection selon I'une quelconque des re- 
vendications precedentes, dans lequel I'un parmi 
I'element de fermeture de logement et le logement 
comprend en outre une saillie (113) avec laquelle 
une echancrure correspondante (131) sur I'autre 
parmi I'element de fermeture de logement et le lo- 
gement peut communiquer afin de maintenir I'ele- 
ment de fermeture de logement sur le logement. 

5. Dispositif d'injection selon I'une quelconque des re- 
vendications precedentes, dans lequel les moyens 
de connexion comprennent une rondelle de poignee 
comprimee (160) ayant un diametre interne profile. 


14. Dispositif d'injection selon la revendication 13, dans 
lequel les moyens de connexion comprennent un 
bossage central ayant une extremite creuse, dans 
laquelle une levre de I'extremite creuse est biseau- 
tee sur son bord d'attaque mais pas sur son bord de 
fuite. 

15. Dispositif d'injection selon I'une quelconque des re- 
vendications precedentes, comprenant en outre une 
surface de support (180) pour supporter une extre- 
mite d'une tetine pour une seringue. 


6. Dispositif d'injection selon la revendication 5, dans 
lequel le diametre interne de la rondelle de poignee so 
est crante. 


7. Dispositif d'injection selon la revendication 5, dans 
lequel la rondelle de poignee comprend une rondelle 
en etoile dentee a I'interieur ou une rondelle indes- 55 
serrable. 


8. Dispositif d'injection selon I'une quelconque des re- 
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